Molecular pathogenesis of protein misfolding diseases: pathological molecular environments versus quality control systems against misfolded proteins.
Diverse human diseases, including various neurodegenerative disorders and amyloidoses, are thought to result from the misfolding and aggregation of disease-causative proteins, and thus are collectively called protein misfolding diseases. Natively folded disease-causative proteins generally undergo a beta-sheet conformational transition through an energetically unfavourable process, and further polymerize into amyloid fibrils. In the case of beta(2)-microglobulin-related amyloidosis, an extracellular protein misfolding disease, many kinds of biological molecules including glycosaminoglycans, proteoglycans and lipids partially unfold beta(2)-microglobulin and catalyse its subsequent nucleus formation. After amyloid fibrils are formed, these biological molecules stabilize the beta(2)-microglobulin fibrils. In the polyglutamine neurodegenerative diseases, an intracellular protein misfolding disease, molecular chaperones as well as the ubiquitin-proteasome and autophagy-lysosome protein degradation systems, which are called the protein quality control systems, strictly regulate protein misfolding, aggregation and disease progression. A family of extracellular chaperones also binds to misfolded proteins and inhibit amyloid fibril formation in the extracellular space. Protein misfolding and aggregation may be an ideal therapeutic target for protein misfolding diseases in general.